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1 

-?fc£tT^3ixfcb'-Aoai#££ffiH<iSaS 
fyfE n fflcOSB^PfrWT S#b-A £S3fc LT HOT 

Mia n mamm^m 1 ^Btsw*st Lxmm 
wmm^x^m\^ixfzm^~^mmmm 10 

mm i t-&<offi!3mmmz&'j^x7uv 9 am 
mm i t-^mwmm^zm&tm^izx s± 

mm^zm^xm i «ofl[fflii«iiHiBt x vimmm 20 

Sftf: ? a ? OftfflR»J£ ff o n - 1 m<?>&20>ffia 
t&fnyf £Sg LTfficD b'-Ajfltf):? n -y ? 

•r?. n - 1 mom 2 ^signus t „ 

mm 1 cofiffl^JffllilSRfc raE^203egHII»t J: 94 
l££;ft.fc&? o •/ ? £ 1 / n fcfrjg LT^fl-Pflroaln 

mn? 4 y <o y - h ? a -y ? ^^rs n<i<o# 

^0ffifc. ^xfcv/H-b'-AB&E&iSIM. 

•ttecos&tSiW n - 1 mnrs-mmmm^ttk 

h^m^mib'-AoHaiS^^tiO^v ISIIn 

mo^^yjt^jffiy-t h zmm 1 b*-Aco^M«r» 
mfts-tz, z t zmkt-ttmm 1 as^H-b- 

ABfftJ&S&M. 

t 'J <T>?A Y ?o -y ^ofiffl^S8$-ff o .1 i: £*Sgte^- 
SITSJI 1 Ztdi 2fSK<7WW-b'-AB«J&£§lfi. 40 

[000 1] 

[?£flH<0®$-|>&«#»] *S69ili, «8tc9b'-A£ffl 
v^TB«$rPSKl^tS^jitfV;Wf-b--ABgOgfi)c^g 
fcBSU #fc^«54y**yco#*£^iR«fc:^ 

[0002] 

HRt. isw5>ryy^tct>v^T^a so 
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'W&MT* tUtflSBH^ - 2 0 0 6 6^&fS£^ 
^J: d t^<^£&*b'-Aco#*fcf|:5:£B«£SI 

fciML nffl<9LD£J8VvC^BSfcn54 
tf^fcUib'x*? n -y 1 /n fc-fS i t 

[000 3] 0tefef2OC7)LD£ffl\,tfy§£-, 2007 
>f y** y £ h 771/ LT 2 54 ytfcoB&T-? £ 5 4 
h?Q-y?T5>fy«fcJ!S<K»£&*. 
*y£S£&£ft£#74>'<0B«x-;?5-. 54 

D7?ioi/2 ojgaa&o y - f ? o y 9 xmm \zm 

[0004] i^lO«3fc0lfc Lli. «^Jf!^ie5 7 

- 8 8 8 7 x a tcsaob-A s-«aai 

[0005] 

-> T^aj L^D</? 5r±jaws tz^wmwm 
as i /m k >y Ymxm&frttt o . vtz& 

^i^mSftti 1 b*-A|B«0^aj o y 
ffi* 5 1 /m K -y b jitf t *Hzm 2 b'-Affl<7)^aj L ^ 
a y ^cofiffi** 1 /m F >y FSiS t . fiSB^irfrt J: 
S-mft6*jD»?<lT 2/m H y h^effl^*^ 

[000 6] tt:. 2o<DLD£ffl^;t*§^ ^<D^M 
y-K?o«y?i;y-Fy-fc>y Fis^Mr y YT'/T^ 

**^4i-r& . Mt. 7 4 y^ y <??7-r f y -t >y f t y 

[0007] Sgfc:. 2o«OLD&ffl^fcfli«K;t5V^T. 

20^54 >^^tyco#5>f i-yjum^zimt 
y$^mvmim^Th7)ULxmBiLxwzi&>-t: 
not. mi&mmm<r>mrc\±m 1 b-A#siR$*i 
s^t©2 b-A*j^$^sj^*j^ tn*-cs> 

0. -e«0^«>m2b'-A*^jt&iSfc±^firifil«7)fiffl 

[0008] ^HBBfiuafi^ras^ttffi*. 
mm^HfiZjmfrftiz-rtLxmmztL. #b®t-^ 



/ 
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[0009] 

T-*fciStT£P3*i*:bW^a}tt£&EStiSte 

Kixmxrr&nwmmTt. mmnmmm? 

tut. ®mn®(omm?tfmi-?>&t'-j>t:%% 
Lxnmmm^iOiUi-h immmmm?t . m 
ttnmmxaefm i co^t^wassttTiua^a! 
wnsimcj: i t'-£.commmm^tz 

m'l^xmmnmwyjyjivjcv&xifflmty't 

®m 1 bWuol3»}fc^^fcS^VvC:?n»/?^ 

msm^tsmmrm 1 . mais 1 « 

mrf^xmexmmmmmt}: *)immmzti£7v 
•y fomamm £*t3 n - 1 mfm^^mmim^ 

zti*:&7 v-y? zsm Lxm>t'~£.m<Q-? 

[ooio] m2(o^m*. m <vt®tz&^xmm 
i t'-&nmm&m^iz&^xiii<D%m : Fmcr>n 
-i®ny$-mtm&m^t:£j£t&t&£. tin 

4 h * mie!& 1 b*-A*>E«H*»fl^i: n - 1 ffltf)^ 
[0011] m3<r&mi.. 3*1 . 82<o#g£;fctvc 
[00 12] 

[%Bi3«o^ife<^®] wt. mmzmiLx^micrm 
mmmmmth. 0m#is^fc$sv/H-b--A 
mmmm^-mmmimis^m. 02140 1 <r> 
200 r^-f Y<r&wm*n&mm. 0 3 

{40 1 <OV/l^t'-AS#?g^Mfc:fctt£ 2"WV- 
1fb'-A<7)§b£iE#fi0^ftH£*^«D& 04J4 
0 1 <DV/l^b'-AHia}Bj£!»i3tt5 2^)l^-if 
t'-A«O±^lE*l6j<O^EfiS^^liBB0. 05J40 
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mm*ti*rmm. 07140 i?wH-b'-AB« 

Bf^WVim®f8.**?r7vv?®. 08J407c7)A 

s 1 c<m&3:sm£5Ft-7vv ?0. m9\ms<r>y 

1 O1408O5AS I C«0±Sft^-S:Srr^-f 

[0013101 ll408<3LCLR26£|lI8&£f¥i*BfC 
10 jc*7n -y 9Wi. 0 1 2*40 1 1 <9LC LRfff-£jj?f 
rMSy^f-r-K 01 3J408COAS I Crt^U- 
hM*-r;Wi^lgIIIS85:i«ffll^rr^D.y^0. 0 
1 4 J408 <0 A S I C rt<D^|l|*&£P$fc:*cf :/n -/ 
m. 01 5»401 4<^ffl[^Il]J5<0-^^Pffl^ 

•*7n*?BL 01 6J401 5<rxmmm®&<oigm 

[0014] 01~04fcfcWC\ LDSSO0MS1±W4 
LDJLn-y h2#0HiS*U LDJLTl-/ h2W4-^fc 
L*C2ffl<0LD 1 „ LD243SE3*rOi£. Srfc. L 

20 D<mw3mitxh^xhm*m^i-}jiim~-x'$> 

S. LD1. LD2*>^aJSt3<l-t#^-^b'-AJ4. 
i61O3»J^-bWyX3»=J:0¥ff^ii. iXWTb' 
-^3^71/ -y^4 {C J: •) b'-ACOSI^iEfrlfeJiO^S 
ft2tLX#V3yx**1-5iz£r)mtZtl2>. 
y^#^^5l4^9iT^r±^iE^i6ifcliIlKL. 

J: 0 If b-A^±^Efr[pjfc^fta[STffll6l$fl. 

z(ot'-u±f eu>x6i,zi')mm&.mftizffiE 

8tCiO«iaj3<xS. ®3K«c7t4Ill^aE*-|6lfc|5[KLT 
30 US. 

[0015] LDJL^-/F2±<02ffl<0LDl N LD2 
{4. 02C^"J:pfc:±^E*|6ltoV^Ti4iSfSlafc'{t 
filfl. ll^**ln|t:oU-C»4ffi»lb^t»h.TEM$tt 
TV^S. *LT. LD1, LD2*»i?>ajlt$*lt:03t: 

b'-Al4. b*-A3>-7'L'-/-9-4* { b'-A<0ll^Efir|n) 

mmci&mbxwtfflzs^^mtzh. 

[0016] W.HZ. LD 1 , LD2*>4,aj«3iTJt20 
40 «Db*-A{404{C*1-idt> LD 1 , LD2<0±^E 
^r|6K0ffifi|a<r)«-fc'ttmTll«i«iJJI^^8CJ: 

H»»^^8<405fc:^J:dfc-0i|tLT 
7*hr-f3f-H (PD) 9$-^TL. PD9#b'-A£ 
S^-rSfcSSEI* 1 ^ VI ( = 1 • R) *^¥®E 
Vref ^jSi.StaWNV-^l OfrTEco^xeoRffl 
«aaKi^DETP^aj*-rs„ ^WJ©^. 06(cijctJ; 
o iZ 1 ^MfctSV L D 1 <7)S 1 b'-Afciaaj Lfc^KO 
HOB^ajm^DETP lfc x LD2£DS2b'-A^ai 
Lfc^)H»ffii»fi^DETP2*i±j£$ii. it:, m 
50 }!8«mHi-^DETPlJ;OP3ffl^fiHt^-DETP2*^a 



(4 

5 

tih. 

[00 17] H7fcijrfAS mmmm) IC14 

1. LD2<^#2^^liCCDl l^WROSSg 
<01/2T&S. CCD1 lUJgjaB«£S!3JRoT<e 

obani^s- 1 p u (mwmy-hTM ) i 2 taj 

fit. IPU12HCCD1 lA»£coB&»SHc£-^ 
TlSf-^SDATAt707^i^SCLK^GA 

vd (h-T^^y-hri^-) 1 3 taws. 

[00 18] GAVD13tJI PU12frt>CO±g.ii^ 10 
SDATA, SCLKt. <£j£"f S J d =5^1 b-A<D 
|5]Ji$»f!^-DETP 1 fcB«? D'y?VC L KliZgrS 
WC. FIFO^tyi6. 17^V^iIf 

-?VDATA&tf7o>y?fi#VCLK£AS I C 1 
4fciU^-tS. ZZX. F I FO^tU 16,1 7te. 

<r>*4 $v?wm*m. it:. xmmmms.. mi 
t'-Antffanmmwm^ (ot. ^mmmm 

^) DETPU. *%H»l«OaHt^DETPlt:a^ 

\^xsE^ixtzy^-<ommmm (jar. rs-H 20 

Jffl&fcHi^) DETP 1 ' S2h'-A«»ai 
fDETP 2&m\^t>1nX^h. 
[00 19] AS IC14liGAVDl 3frt>n±SM 
f VDATA< VCLKfc. WBBfflftSHi^D E T P 

fc. F I FOX^'J 1 8. 1 9&m^X7xiv?m j 5V 
CLKOl/2C0aig<0LD lffliOH®T— ^VDAT 
A 1 mf*:<r>9 O y ? ftf-V CLKlSr4*L"C^lL 

VCLK<01/2<Dg£gtf)LD2Jflc7>ffl«7 ; -:?VDA 30 
T A 2 RV*<?>? o «y ^fi^ V C L K 2 LX& 2 
LDfflflPgBl 5btaiA-rS. FIFO;**'J18. 1 
9iffiftt&£ 0 tCGAVD 1 3frt><7) 1 h-Af-^ 
VDATASr 2b*— i»T— ^ VDATA 1 . VDATA 

2 t^&-f & Jt#>tfflv^;tt& . 
[0 0 20] AS lCl4{J08fcPL<^J:3t. 
FIFOX*»J18. 'J-KgUlSB/l 
h'-A-2t-A23fta*2 1 fc. ^S-^MHt-^feSS 
/LCLR»4S2 2l:. <5ffiR«illI»2 3t^a«y^ 
a«S24£3rt-*. rS-HMHl^l^SI' (22) T 40 
{iH9tc*rJ:oC ^y^ltiOBS^oy? 
VCLK£#«»hU fcirVC3»<u,-*3 2fcJ:9 

pi<nim<r>\/2iznm*mzm*)i£m-h. * 

L/C. 1 7>i'3yh%£.®&3.3lz£*)3>'*l<—?3 

2n&mtg^&uz&m&vvAMny$-mm 

ffim^DEPTl' £&4iU ifclvCORy-h34 
iciOSl 0 iz^-fi o $ H§l»ffiM3Ht-s|D E pt 

i' fc*fen«ie?afi^DETPi(oiftswffi^DET 

PlASrSWrt?.. 50 



^f^Fl 1-1094 9 

6 

[0021] ifc. LCLR?&£S! (22) ti@l It 
5rt«tdtD7'J«y7 , 70y7*3 5. 36. 37.>fy 
>K-;?38&t/ANDy-h3 9£WU 01 0. Hi 
2(3*1%): o £<I^D ETP 1 AWvf t%zim*£ 

[002 2] Hl3liASIC14££ft*>;-F'f*> 

-://I^REO|64i0J$£^LT^&. a^V* 1 0 

1.102 a^ti^tvmmmm^D etpui 

2 b-ABJBBBJHif-DETP 2 fc<t 9 ? 'J 7 SftTB 
f?D7;VCLKl, VCLK2^«>yh1-S. 3 
1 04Ji-^ii-e r iTj{r'>y^l0 1. 
1 0 2<0##'?ybffifc. LD1, LD2<D±7SE6r|n| 

KB i o tstti d izmsdtxrrhfzF i f oxt »j 

18. 19tf)»J-fM*-:7Wi^REl. RE2£tB 

[0023] 014liFIFO^t'J18. 1 9<OyA 
K 'J-H«®a5/lb*-A^2b'-A|^ia521i:. 

{mmmm2 3\i2m&<?>mmfflm2 3ai. 23 

b£*L. 7nv7#mi24i>ft1gUz2]l!kWi<Wm® 
g&24a. 24bS-^r-rs„ 

[0 024] HI 4. HlOtSrT-kdt. FIFO^X 
*U 1 8. 1 9t£*t. ^^SBfcfcHtvDETP 1 1 

(KWRES) . 4fc. ffiCDA^fl^fc UT(±. MS 
?D7?VCLKtGAVD 1 Sj&^OB&T— :?VD 
h7*-^WDATAfc LTEpjD$iX. Mt 
F F 2 5 i: 4 y; W 2 6*>£>tf>fl##7>f M 

;n?wE fc txemztiz. 

[0025] FF2 5t-fV^-^2 6«F I FO^t 
•J 18. 19054M *-7/HI#WE £ h flVth 
Z*bcoi>CDTt> 0 . F F 2 5*iSJ«l^^5Wi^ 

f gate t-^mmmmm^DETP 1 coi&asrt^ 

* ofc^)gtt<7)*!Bi<7)H«9^ai^D ETP it J; 0 
»J-b>yh$tLSWC. Cl««f. F I FO^t'J 1 8c0^ 

[0026] ifc. FF2 5«i^<0fi^LCLR (•«: 
fc-feys-OHIWttMi^) ti Oaj^Q^'RSLTo 
•>t^0. FIFO^t'J18c0^^f>f^-y;l^i^ 

wE^yyr^f-^yt^stfttF i fo^* y 1 9 
^'f h^^-^Hi-tWE^r^-f-frt^S. 
#oT. FIFO>t'J18. \9<r>vA\-A*--7)V 
m-^WEmi-tLCLRtCiO^cS^Wt^S. Lit 
B««Sft®^tt^o!t^)fi^*«)^^»J 
ftMl^D E T P 1 1 J: 0 F I F OX t U 1 8*^SS?$ 
ilSWT. LDl*-gt5fetH3tL. LD 
1. LD2<0±^lEfr|fil<OSfi{aS3!) { i*tLTV^Tt. ± 
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[oo27] mmsm2 3<iiMm?av? (=? 

4y**0ff)y4 h?Uv?) VCLK£P8J&fcHt§- 
D E T P 1 IZ* *) fflftftmi: 1 1 timm? O >y ? V C L 
K A£#ffi|ll8&2 4 afctfcffl|i|M&2 3 bizftj}? 
t. HJWfcfcHI^DETPUiLDl. LD 2tC 
i^±^fr|6)W^^BIIS<^^t3iglHl»l 1 0 
fcJDSESfu «iffl^»!lllffi2 3b{ififfll§|»!lll»2 
3aa>S,<Offi3l:?a-/7VCLKA£ s .T<7)jIg[I]ft3 10 
OKJ: 9gg$*ifcP3»lfcfflft^DETP 1 a£J: Ofi 

ffli^ai^toTtas^D/^vcLKB^jisiiijisi i 

lfclMrt-*. 1 ltt^BS^o^vc 

L K B £gg LtzWm? D7?VCLKB1 £#EII)8& 
24bfcaj;frtS. 

[0028] #jg®»2 4 a , 2 4 bte-tfl-fixB*? 
□ ■y^VCLKA, VCLKBl£l/2fc::JW3LT7 
0 7?VCLKL VCLK2£4j£U -TitfcFIF 
0>tU18» 1 9<0l>-H^Oy^RCLKi:LTQl 

Mfc*y^LT8»^n*?fl»ft4iftU 
ttfl»DETPl. 2fc«fcfflftWfiv^n»^«'9t 
WtthZttzX*)* BS7o>y?VCLKA. VCL 

ttl/8K*hfc«r*. 

[00 29] 01 7ttft*0!l£*U 014tit^.Ta 
®@8&l 10. 1 1 l#i£»t£>ivtis£>-f. LD 
2 ffl<?)fiffl|^ffl|ll!» 2 3 b jOTBR? O -y 9 V C L K &£ 
2h'-^(7)H»l«iafi^DETP2t:«t')iaffiH«i$:t 30 
->TV>4. ^KOio^flDfitriiiar. LDlcDB^?a 

y ^ VCLKA<7)effl*Haffll^«l3Ill»2 3 afci "5 1/ 
8KyHttrfc#£. LD2»BS^O'/^VCLKB 
Ofiffl**afflK«Slllffi2 3 b izX 0 1 /8 K -y FSitS 
i . 0 1 8fcjjcf J: o izmi&rttlzi h-fti&tftog. 
3*U ^M2 4a. 2 4bfciD#ffi3iVC£j£$ 
flfcU — K?n*?VCLKK VCLK2c0St«l 
/4 H «y h#CDfifflJ|#3fe£-r * . 
[00 30] ML, 014fc5jrf8&j£-CfcL ftffl 
R»H»2 3b(ifflfflmaB2 3a«>&OBK^D'y 40 
?VCLKAS\ LD 1 „ LD2fciS±^lES-r6l^ 

MMBH^fttaBBK 1 1 OfcJ: 

mmm^D e t p i t i •? taaiua*: t -^bui? a 

>y?VCLKB£HWjU HfcSgGIS&l 1 1#M<DB 
^ny^VCLKBSrggLJtB^Oy^VCLK 

B 1 £ BUrti*)?* 019 tc^rf J: d fcHaffl£*>-££ 

XZ-ftlS&timZtVf. 'J-Wo»?VCLKl. 
V C L K 20Sfcfi 1 /8 H •/ hft4>fiHB£fc =3:5 . 
[0031] 

imeomi ammttix o tmrn 1 m&comi so 



^fffl^Fl 1-10949 

8 

'J*>y-K*o**fcovvc»i % m b'-ACDPfflSBD 

J: s±j^fl*»SEB^i8ra*>$Mf 
mmvf timi im Lx&m<mmmfrh z. 1 

9 1 V - Y 'J -fe y hm^-fe vbTv794 

^Bffis-^ih-r s i t #-e£ s . 

[ 0 0 3 2 ] Htc. IB 1 t*-A<Z>BJfflSdlHi#fcaS^ 

*ttRj£*-*0K\ B^^^^j&io^atmi^ 
[0033] mrn2sm<7>mizxtuf . m 1 b-A 

S8«iflHi^t n- ifflc7>r5-^ffl«i»(i^{c»^v^T 
[00 34] m%3§em<r)m££hJt£. n®<7)y4 

Y7w9Z&m-h<r>x. ffitttmnx-mm-hzk 

[01 1 *lfiBB(c«Sv;l^-t'-ABfft»)SSS<0-|| 

[02] 0lcO2ocol^-if^jf-HcDEfifl:S^ 
^ittBB0T*s. 

[03 ] 0 1 <7>~nH-\i'-&migmmm.£m& 20 

*>!». 

[04 3 0 1 OV/l^b*-ABfft»Jic§Sgfcfctt£ 2o 
^U-ifb*-A<O±^E(5-|nI<?5^iE<aa^*-tmHB0-C 

[05] minv>\^)i'-&mmmm.<om%mm 

[06] 05<O|SI»S«ttlll8fc:J: 9ft»SftSHPJfc» 

[07] 01O-7;H-b'-AB«»J^S^«W&fil«S- 
SrT7'n-y^0TfcS. 

[08] 07OAS I C(r)®tf&pmiZ7fit7a*/?m 
Xtbh. 

[093 ms<r>?$-mmm&^mm*m®izjK 



r 
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[010] B80AS I c<r>±m^ii^t9^ s 

[011] a80LCLRf£4Il]»$rpffl»C5rryD y 
70T-&6. 

[01 2] 01 KOLCLR^S-^^^fSV^f-^ 
[0133 08<OASICrt<?3U-H>f*-r;^^ 

[0143 mQnAsicftvm&mmwmizjfit? io 

n.y?0T*>£. 

[015301 4 <nmmmmm>-m^mm^-t^ 

[01 6 3 01 5<7>fiffl|M«||Hl88<7)^^^^t^>f 



mffl¥l 1-10949 
1 0 

[0173 m^m^mm^msuz^ru -y iwrch 

[018 3 017?)0ffiK±9£&£;h.l> , J-K:?n-y 
[019 3 014iO088tJ: > 3^$iii. , J-K^n-y 

18. 19 FIFCMt'J 

21 f i Fo**yo^>r k u-Hsaa^/ih'- 

2 2 ^$H38HI^f&£»/LCLRSS£& 
2 3a, 2 3b m,Wmi& 
24a, 24b l/2#Ms]» 
25 FF 

110, 111 SMS 



[013 



[023 



[BSD 




2 L DiZ5 1 



LD1 








b 




>— 








— ( 





[04] 



[03] 



EBsra J 



LD2— s-O 



_L_ ld « x, JL 



J. 



5 



[05] 



CM 5 J 



_r l_ 

OETP 
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me] 



[012] 



[Ere 3 



[1551123 



DETPl DETP2 



DETP1 DETP2 



_i_B? ,j 



[07] 



1 1 

-S-, 



I PU 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] n light emitting devices which start the outgoing radiation of the beam which shifted to the 
main scanning direction, has been arranged and was modulated according to each image data according 
to each arrangement location, n Rhine memory which memorizes the image data to said n light emitting 
devices, respectively, One synchronous detector element to which said n light emitting devices receive 
each beam which carries out outgoing radiation, and output a synchronous detection signal, The write 
enable setting circuit which sets each of said n Rhine memory as write enable alternatively based on the 
synchronous detection signal of the 1st beam with which the 1st light emitting device of said n light 
emitting devices carried out outgoing radiation, and was detected by said synchronous detector element, 
The 1 st phase lock loop which performs phase simulation of a clock based on the synchronous detection 
signal of said 1st beam, The 1st delay circuit where only the part of the scan time interval of the main 
scanning direction according the synchronous detection signal of said 1st beam to said light emitting 
device is delayed, The 2nd n-1 phase lock loop which performs phase simulation of a clock by which 
phase simulation was carried out based on the synchronous detection signal of the 1st beam delayed by 
said 1st delay circuit in the 1st phase lock loop, The 2nd n-1 delay circuit which is delayed in each clock 
by which phase simulation was carried out in said 2nd n-1 phase lock loop, and generates the clock for 
other beams, Multi-beam image formation equipment equipped with n frequency dividers which carry 
out dividing of each clock generated by said the 1st phase lock loop and said 2nd delay circuit to 1/n, 
and generate the lead clock of said n Rhine memory, respectively. 

[Claim 2] While generating n-1 dummy synchronous detection signal for other light emitting devices 
based on the synchronous detection signal of said 1st beam The synchronous detection signal of said 1st 
beam performs light reset of said n Rhine memory. Multi-beam image formation equipment according to 
claim 1 characterized by carrying out toggle actuation of said n lights of the Rhine memory based on the 
synchronous detection signal of said 1st beam, and n-1 dummy synchronous detection signal. 
[Claim 3] Said phase lock loop is multi-beam image formation equipment according to claim 1 or 2 
characterized by performing said phase simulation of a light clock of n Rhine memory. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control at the time of setting each of two or more 
Rhine memory as write enable alternatively especially, and the control at the time of reading the image 
data for two or more lines written in the Rhine memory one by one for every Rhine to abbreviation 
coincidence about the multi-beam image formation equipment which writes an image in abbreviation 
coincidence using two or more beams. 
[0002] 

[Description of the Prior Art] Since the frequency of a video clock becomes a high speed and there is 
generally neither available IC nor a LD (laser diode) driver when it is going to accelerate in a copying 
machine or a printer, the method of assigning an image which is different to each of two or more write- 
in beams as shown, for example in JP,4-20066,A, and performing light modulation is proposed. 
According to this approach, when writing n lines in coincidence using n LD, the frequency of a video 
clock can be set to 1/n. 

[0003] For example, when two LD is used, the image data of each Rhine in which two Rhine memory 
was toggled and the image data for two lines was written by sequential writing and this two-line 
memory for every Rhine with the light clock can be read to abbreviation coincidence with one half of 
the lead clocks of a frequency of a light clock, and can be impressed to each of two LD. 
[0004] this kind of conventional example « carrying out - for example, the approach of reading and 
reading with a clock which performed phase doubling with each synchronous detection signal which 
detected two or more beams as shown in JP,57-8887,A is proposed. According to this approach, even if 
two light emitting devices shift to a main scanning direction and are arranged, they start the outgoing 
radiation of the beam modulated according to each image data according to each arrangement location, 
for example. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the phase lock loop for each synchronous 
detection signal which detected two or more beams performing phase doubling, reading, and generating 
a clock usually performs phase doubling per 1/m dot. Therefore, if according to the conventional 
approach in the case of 2 beam methods 1/m dot of phases of the read-out clock for the 2nd beam is 
overdue while 1/m dot of phases of the read-out clock for the 1st beam progresses by the phase doubling 
circuit There is a trouble that the amount of gaps by phase doubling is added, the phase contrast for 2/m 
dot occurs, and an abnormality image, like the image of a vertical line bends by this is generated. 
[0006] Moreover, an abnormality image will be generated if it depends on spacing of the main scanning 
direction when two LD is used, and a margin is lost to the setup time and the hold time of the lead clock 
of the Rhine memory of the 2nd beam, and a lead reset signal. Furthermore, circuitry will become 
complicated if light reset and lead reset of the Rhine memory are performed using a counter and a 
register. 

[0007] Furthermore, when it writes in by toggling and choosing each write enable signal of two Rhine 
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memory by the synchronous detection signal of a genuine article and a dummy in the configuration 
using two LD, it is the probability for the case where the case where the 1st beam is chosen in the 
beginning of an image service area, and the 2nd beam are chosen to be the same, therefore when it 
begins from the 2nd beam, the phase simulation of a main scanning direction shifts and there are 
problems, like a slash breaks off. 

[0008] In view of the above-mentioned conventional trouble, two or more light emitting devices shift to 
a main scanning direction, this invention is arranged, and it aims at offering the multi-beam image 
formation equipment which can reduce the amount of gaps of the phase contrast of the read-out clock of 
each Rhine memory, and can realize the image of high quality in the configuration which starts the 
outgoing radiation of the beam modulated according to each image data according to each arrangement 
location. 
[0009] 

[Means for Solving the Problem] n light emitting devices which start the outgoing radiation of the beam 
which the 1st means shifted to the main scanning direction, and has been arranged in order to attain the 
above-mentioned purpose, and was modulated according to each image data according to each 
arrangement location, n Rhine memory which memorizes the image data to said n light emitting devices, 
respectively, One synchronous detector element to which said n light emitting devices receive each 
beam which carries out outgoing radiation, and output a synchronous detection signal, The write enable 
setting circuit which sets each of said n Rhine memory as write enable alternatively based on the 
synchronous detection signal of the 1st beam with which the 1st light emitting device of said n light 
emitting devices carried out outgoing radiation, and was detected by said synchronous detector element, 
The 1st phase lock loop which performs phase simulation of a clock based on the synchronous detection 
signal of said 1st beam, The 1st delay circuit where only the part of the scan time interval of the main 
scanning direction according the synchronous detection signal of said 1st beam to said light emitting 
device is delayed, The 2nd n-1 phase lock loop which performs phase simulation of a clock by which 
phase simulation was carried out based on the synchronous detection signal of the 1st beam delayed by 
said 1st delay circuit in the 1st phase lock loop, The 2nd n-1 delay circuit which is delayed in each clock 
by which phase simulation was carried out in said 2nd n-1 phase lock loop, and generates the clock for 
other beams, It is characterized by having n frequency dividers which carry out dividing of each clock 
generated by said the 1st phase lock loop and said 2nd delay circuit to 1/n, and generate the lead clock of 
said n Rhine memory, respectively. 

[0010] While the 2nd means generates n-1 dummy synchronous detection signal for other light emitting 
devices based on the synchronous detection signal of said 1st beam in the 1st means The synchronous 
detection signal of said 1st beam performs light reset of said n Rhine memory, and it is characterized by 
carrying out toggle actuation of said n lights of the Rhine memory based on the synchronous detection 
signal of said 1st beam, and n-1 dummy synchronous detection signal. 

[001 1] The 3rd means is characterized by said phase lock loop performing said phase simulation of a 

light clock of n Rhine memory in the 1st and 2nd means. 

[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. The block diagram showing 1 operation gestalt of the multi-beam image 
formation equipment which drawing 1 requires for this invention, The explanatory view in which 
drawing 2 shows the arrangement location of two laser diodes of drawing 1 , the explanatory view 
showing the scan location of the direction of vertical scanning of two laser beams [ iu / in drawing 3 / 
the multi-beam image formation equipment of drawing 1 ], The explanatory view showing the scan 
location of the main scanning direction of two laser beams [ in / in drawing 4 / the multi-beam image 
formation equipment of drawing 1 ], The circuit diagram in which drawing 5 shows the synchronous 
detecting circuit of the multi-beam image formation equipment of drawing 1, The explanatory view 
showing the synchronous detection signal with which drawing 6 is detected by the synchronous 
detecting circuit of drawing 5 , The block diagram in which drawing 7 shows the outline configuration 
of the multi-beam image formation equipment of drawing 1 , The block diagram with which drawing 8 
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shows the configuration of ASIC of drawing 7 to a detail, the block diagram with which drawing 9 
shows the dummy synchronous detection signal generating circuit of drawing 8 to a detail, and drawing 
1010 are timing charts which show the main signals of ASIC of drawing 8 . 

[001 3] The block diagram with which drawing 1 1 shows the LCLR generating circuit of drawing 8 to a 
detail, the timing chart drawing 12 indicates the LCLR signal of drawing 1 1 to be, the block diagram 
with which drawing 1 3 shows the lead enable signal delay circuit in ASIC of drawing 8 to a detail, the 
block diagram showing [ 1414 ] the important section circuit in ASIC of drawing 8 in a detail, the block 
diagram with which drawing 15 shows an example of the phase lock loop of drawing 14 to a detail, and 
drawing 16 are timing charts which show the main signals of the phase lock loop of drawing 15 . 
[0014] In drawing 1 - drawing 4 , the LD unit 2 is mounted on the LD control strip 1, and two LD1 and 
LD2 are mounted in the LD unit 2 as an example. In addition, the fundamental view is the same even if 
the number of LD is three or more. It is made parallel with the common collimate lens 3, subsequently 
only the direction of vertical scanning of a beam is condensed by the beam compressor 4, and each laser 
beam by which outgoing radiation was carried out from LD1 and LD2 is reflected by the polygon 
scanner 5. The polygon scanner 5 rotates to the main scanning direction shown by the arrow head, and, 
thereby, a laser beam is deflected by the main scanning direction with constant angular velocity. After 
this beam is amended by uniform deviation with the ftheta lens 6, it is detected by the synchronous 
detector element 8 while irradiating on a photo conductor 7. The photo conductor 7 is rotating in the 
direction of vertical scanning. 

[0015] As shown in drawing 2 , about a main scanning direction, only distance a leaves two LD1 and 
LD2 on the LD unit 2, about the direction of vertical scanning, only distance b leaves them and they are 
arranged. And since the beam compressor 4 condenses only the direction of vertical scanning of a beam, 
only distance C leaves two beams reflected by the polygon scanner 5 as outgoing radiation is carried out 
from LD1 and LD2 and it is shown in drawing 3 in the direction of vertical scanning, and distance C 
serves as a very small value from distance b. 

[0016] Furthermore, only the part of the distance a of the main scanning direction of LD1 and LD2 
shifts, and two beams by which outgoing radiation was carried out from LD1 and LD2 are received by 
the synchronous detector element 8, as shown in drawing 4 . For the synchronous detector element 8, if 
it has a photodiode (PD) 9 as an example as shown in drawing 5 , and PD9 receives a beam, Current I 
will flow, and VI (=I-R) is reference voltage Vref. If it exceeds, a comparator 10 will output the 
synchronous detection signal DETP of a forward pulse. In this case, as shown in drawing 6 , the 
synchronous detection signal DETP2 when detecting the 2nd beam of the synchronous detection signals 
DETP1 and LD2 when detecting the 1st beam of LD1 in one period is generated, and the synchronous 
detection signal DETP2 is late for the synchronous detection signal DETP1. 
[0017] AS(for specified uses) IC14 shown in drawing 7 constitutes the multi-beam image formation 
equipment of this invention, and the drawing speed of LD1 and LD2 is 1/2 of the reading rate of 
CCD1 1. CCD1 1 reads a manuscript image, and outputs the picture signal to IPU (image-processing gate 
array) 12, and IPU 12 outputs image data SDATA and clock signal SCLK to GAVD(video-processing 
gate array) 1 3 based on the picture signal from CCD 11. 

[0018] GAVD13 outputs image data VDATA and clock signal VCLK to ASIC14 using FIFO memories 
16 and 17 based on the above-mentioned signals SDATA and SCLK from IPU 12, the synchronous 
detection signal DETP1 of the 1st beam which is mentioned later, and the image clock VCLK. Here, 
since it writes in with the time of reading and pixel frequencies differ in the time, FIFO memories 16 
and 17 perform the timing adjustment. Moreover, with this operation gestalt, the synchronous detection 
signal (following and genuine article synchronous detection signal) DETP1 of the genuine article of the 
1st beam, synchronous detection signal (following and dummy synchronous detection signal) DETP1 1 of 
the dummy generated based on the genuine article synchronous detection signal DETP1, and the 
synchronous detection signal DETP2 of the 2nd beam are used. 

[0019] ASIC 14 The above-mentioned signals VDATA and VCLK from GAVD13 It is based on the 
genuine article synchronous detection signal DETP1 and the 2nd beam synchronous detection signal 
DETP2. Moreover, while generating one half of the image data VDATA 1 for LD1 of a rate and its clock 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/12/05 



JP,11-010949,A [DETAILED DESCRIPTION] 



Page 4 of 6 



signal VCLK1 of clock signal VCLK using FIFO memories 18 and 19 and outputting to 1st LD control- 
section 1 5a One half of the same image data VDATA2 for LD2 of a rate and its same clock signal 
VCLK2 of clock signal VCLK are generated, and it outputs to 2nd LD control-section 15b. FIFO 
memories 18 and 19 are used in order to change 1 beam data VDATA from GAVD13 into 2 beam data 
VDATA1 and VDATA2 so that it may mention later. 

[0020] ASIC 14 has a light, the lead processing section / 1 beam ->2 beam transducer 21, the dummy 
synchronizing signal generating section / LCLR generating section 22, and the phase lock loop 23 and 
the clock part periphery 24 of FIFO memories 18 and 19, as shown in drawing 8 in detail. In the dummy 
synchronizing signal generating section (22), as shown in drawing 9 , the pixel clock VCLK is counted 
with a counter 3 1 , and, subsequently a comparator 32 compares the counted value of a counter 3 1 , and 
the set point corresponding to one half of one periods of the genuine article synchronous detection signal 
DETP1 . And when the comparison result of a comparator 32 is in agreement by the single shot 
generating circuit 33, dummy synchronous detection signal DEPT1' of predetermined pulse width is 
generated, and by the OR gate 34, dummy synchronous detection signal DEPTT and OR signal 
DETP1 A of the genuine article synchronous detection signal DETP1 are outputted so that it may be 
shown subsequently to drawing 10 . 

[0021] Moreover, the LCLR generating section (22) has D flip-flops 35, 36, and 37, an inverter 38, and 
the AND gate 39, as shown in drawing 1 1 , and it generates the signal LCLR with which only a 2-pixel 
clock period becomes yes during the period when signal DETP1 A becomes yes as shown in drawing 10 
and drawing 12 R> 2. 

[0022] Drawing 13 shows the generating circuit of the lead enable signal RE in ASIC 14. Counters 101 
and 102 are cleared by the genuine article synchronous detection signal DETP1 and the 2nd beam 
synchronous detection signal DETP2, respectively, and count the pixel clocks VCLK1 and VCLK2. 
Comparators 103 and 104 compare each counted value of counters 101 and 102 with each set point 
corresponding to the part of the distance a of the main scanning direction of LD1 and LD2, respectively, 
and when in agreement, they output the lead enable signals RE1 and RE2 of FIFO memories 18 and 19 
with which only time amount d shifted as shown in drawing 10 . 

[0023] Drawing 14 shows the light, the lead processing section / 1 beam ->2 beam transducer 21, and 
the phase lock loop 23 and the clock part periphery 24 of FIFO memories 18 and 19. It has two phase 
lock loops 23a and 23b, and, as for a phase lock loop 23, the clock part periphery 24 has two frequency 
dividers 24a and 24b similarly. 

[0024] As shown in drawing 14 and drawing 10 , light reset (the Rhine address reset) of both FIFO 
memories 18 and 19 is carried out by the genuine article synchronous detection signal DETP1 
(illustration WRES). Moreover, as other input signals, the pixel clock VCLK and image data VDATA 
from GAVD13 are impressed as light data WD ATA, and the signal from FF25 and an inverter 26 is 
further impressed as a write enable signal WE. 

[0025] FF25 and an inverter 26 are for toggling the write enable signal WE of FIFO memories 18 and 
19, and FF25 is reset by the AND signal of the vertical-scanning image field valid signal FGATE and 
the genuine article synchronous detection signal DETP1. Therefore, since it is reset by the synchronous 
detection signal DETP1 of the genuine article of the beginning after an image service area starts, the 
write enable signal WE of FIFO memory 1 8 becomes a high at this time. 

[0026] moreover, FF25 — the following signal LCLR (namely, dummy synchronous detection signal) - 
an output Q — being reversed — a low — becoming ~ the write enable signal WE of FIFO memory 18 — 
non, while becoming active, the write enable signal WE of FIFO memory 19 becomes active. Therefore, 
the write enable signal WE of FIFO memories 18 and 19 becomes yes by turns with Signal LCLR. 
Therefore, since FIFO memory 18 is chosen by the synchronous detection signal DETP1 of the genuine 
article of the beginning after an image service area starts, even if LD1 always emitted light previously, 
consequently the arrangement location of the main scanning direction of LD1 and LD2 has shifted, the 
phase simulation of a main scanning direction shifts and problems, like a slash breaks off do not occur. 
[0027] Phase lock loop 23a outputs the pixel clock VCLKA which took phase simulation for the pixel 
clock (light clock of = Rhine memory) VCLK with the synchronous detection signal DETP1 to 
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frequency divider 24a and phase lock loop 23b. Moreover, the pixel clock VCLKB on which only the 
part of the scan time interval of the main scanning direction according [ the synchronous detection signal 
DETP1 ] to LD1 and LD2 took phase simulation by synchronous detection signal DETPla for which 
phase lock loop 23b was delayed by this delay circuit 30 in the pixel clock VCLKA from phase lock 
loop 23a by being delayed by the delay circuit 1 10 is outputted to a delay circuit 1 1 1. A delay circuit 
1 1 1 outputs the pixel clock VCLKB 1 delayed in this pixel clock VCLKB to frequency divider 24b. 
[0028] Frequency dividers 24a and 24b carry out dividing of the pixel clock VCLKA and VCLKB 1 to 
one half, respectively, generate clocks VCLK1 and VCLK2, and impress this as a lead clock RCLK of 
FIFO memories 18 and 19. Phase lock loops 23a and 23b can output the pixel clocks VCLKA and 
VCLKB by shifting 1/8 period of input-clock VCLK(s) at a time, generating eight kinds of clock 
signals, and choosing a clock signal with the nearest phase as the synchronous detection signal 1 and 
DETP 2, as shown in drawing 15 and drawing 16 . In this example, phase simulation precision becomes 
1/8 dot. 

[0029] Drawing 17 showed the conventional example, and delay circuits 1 1 0 and 1 1 1 were not formed 
compared with drawing 14 , and phase lock loop 23b for LD2 has taken phase simulation for the pixel 
clock VCLK with the synchronous detection signal DETP2 of the 2nd beam. While 1/8 dot of phases of 
the pixel clock VCLKA of LD1 progresses by phase lock loop 23 a according to such a configuration If 
1/8 dot of phases of the pixel clock VCLKB of LD2 is overdue with phase lock loop 23b As shown in 
drawing 1 8 , the amount of gaps by phase doubling is added, and among the lead clopks VCLK1 and 
VCLK2 which dividing was carried out in frequency dividers 24a and 24b, and were generated, the 
phase contrast for 1/4 dot occurs. 

[0030] Phase lock loop 23b with the configuration shown in drawing 14 on the other hand, the pixel 
clock VCLKA from phase lock loop 23 a The pixel clock VCLKB which took phase simulation with the 
synchronous detection signal DETP1 for which only the part of the scan time interval of the main 
scanning direction by LD1 and LD2 was delayed by the delay circuit 1 10 is outputted. Furthermore, 
since a delay circuit 1 1 1 outputs the pixel clock VCLKB 1 delayed in this pixel clock VCLKB, as shown 
in drawing 19 , the amount of gaps by phase doubling is not added, but it becomes the phase contrast for 
1/8 dot among the lead clocks VCLK1 and VCLK2. 
[0031] 

[Effect of the Invention] As explained above, according to invention according to claim 1, about the lead 
clock of the Rhine memory of the 1 st beam While performing and carrying out dividing of the phase 
simulation based on the synchronous detection signal of the 1st beam, about the lead clock of the Rhine 
memory of other beams Since only the part of the scan time interval of the main scanning direction 
according the synchronous detection signal of the 1st beam to a light emitting device is delayed, phase 
simulation is performed, it is delayed further and dividing of this clock is carried out, the amount of gaps 
of the phase contrast of the read-out clock of each Rhine memory can be reduced, atfd the image of high 
quality can be realized. Moreover, since a margin can be enlarged by adjusting the amount of delay of a 
clock at the setup time and the hold time of the lead clock of the Rhine memory after the 2nd beam, and 
a lead reset signal, an abnormality image can be prevented. 

[0032] Furthermore, since each of n Rhine memory is alternatively set as write enable based on the 
synchronous detection signal of the 1st beam, the image of the high quality which the 1st light emitting 
device emits light first after an image service area starts, therefore does not have a phase shift is 
realizable. 

[0033] While generating n-1 dummy synchronous detection signal for other light emitting devices based 
on the synchronous detection signal of the 1st beam according to invention according to claim 2 Since 
the synchronous detection signal of the 1st beam performs light reset of n Rhine memory and toggle 
actuation of the n lights of the Rhine memory is carried out based on the synchronous detection signal of 
the 1st beam, and n-1 dummy synchronous detection signal, it is realizable in an easy circuit. 
[0034] Since according to invention according to claim 3 phase simulation of the light clock of n Rhine 
memory is carried out, it carries out dividing and a lead clock is generated, it is realizable in an easy 
circuit. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing 1 operation gestalt of the multi-beam image formation 
equipment concerning this invention. 

[Drawin g 2 ] It is the explanatory view showing the arrangement location of two laser diodes of drawing 
1 . 

[Drawin g 3] It is the explanatory view showing the scan location of the direction of vertical scanning of 
two laser beams in the multi-beam image formation equipment of drawing 1 . 

[Drawing 4] It is the explanatory view showing the scan location of the main scanning direction of two 
laser beams in the multi-beam image formation equipment of drawing 1 . 

[Drawing 5] It is the circuit diagram showing the synchronous detecting circuit of the multi-beam image 
formation equipment of drawing 1 . 

[Drawing 6] It is the explanatory view showing the synchronous detection signal detected by the 
synchronous detecting circuit of drawing 5 . 

[Drawing 7] It is the block diagram showing the outline configuration of the multi-beam image 
formation equipment of drawing 1 . 

[Drawing 8] It is the block diagram showing the configuration of ASIC of drawing 7 in a detail. 
[Drawing 9] It is the block diagram showing the dummy synchronous detection signal generating circuit 
of drawing 8 in a detail. 

[Drawing 10] It is the timing chart which shows the main signals of ASIC of drawing 8 . 
[Drawing 1 1 ] It is the block diagram showing the LCLR generating circuit of drawing 8 in a detail. 
[Drawing 12] It is the timing chart which shows the LCLR signal of drawing 1 1 . 
[Drawin g 13] It is the block diagram showing the lead enable signal generating circuit in ASIC of 
drawing 8 in a detail. 

[Drawing 14] It is the block diagram showing the important section circuit in ASIC of drawing 8 in a 
detail. 

[Drawing 15] It is the block diagram showing an example of the phase lock loop of drawing 14 in a 
detail. 

[Drawing 16] It is the timing chart which shows the main signals of the phase lock loop of drawing 1 5 . 
[Drawing 17] It is the block diagram showing the conventional important section circuit in a detail. 
[Drawing 1 8] It is the timing chart which shows the lead clock generated by the circuit of drawing 17 . 
[Drawing 19] It is the timing chart which shows the lead clock generated by the circuit of drawing 14 . 
[Description of Notations] 
18 19 FIFO memory 

21 Light of FIFO Memory, Lead Processing Section / 1 Beam ->2 Beam Transducer 

22 Dummy Synchronizing Signal Generating Section / LCLR Generating Section 
23a, 23b Phase lock loop 

24a, 24b 1/2 frequency divider 
25 FF 
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110,111 Delay circuit 
[Translation done.] 
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